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SEA TEMPERATURE AND MAINE HERRING LANDINGS
by
Robert L. Dow
Sea temperature is the single most important environmental variable 
influencing marine species abundance in the Gulf of Maine and appears to 
have fluctuated with solar activity, as described by Willett in his 1968 
personal communications.
The purpose of any sea temperature-catch study is to develop a 
reliable means of predicting future trends of abundance and availability 
and to refine this and other techniques for more precise short-term 
forecasts.
Sea temperature in the Gulf of Maine provides a fluctuating barrier 
to the commercial abundance of several end-of-their-range species, 
including shrimp, menhaden, oyster, and quahog. The 19th Century decline 
of menhaden and replacement by sea herring has been attributed to the 
approximate 40-year cycle of low temperatures that ended about 1917. 
Conditions along the Maine coast did not again become favorable for 
menhaden until the high temperature period of the late 1940's, throughout 
the 1950Ts, and during the early 1960's. Since 1969 there has been another 
modest increase comparable to 1960, but more than 4° F and 2° C below the 
peak year 1953.
The record of temperatures at Boothbay Harbor and other northern 
Gulf of. Maine stations provides a base for evaluating the abundance cycles 
of many commercially important species. Figure 1 illustrates the range of 
temperatures that have been recorded at Boothbay Harbor since 1905 and the 
approximate optimum temperature within that range for 18 marine species, 
both finfish as well as shellfish, Crustacea, and bait worms. Some of 
these species, for example the blue crab and the common squid, are present
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in the northern Gulf of Maine only during the highest temperature years. 
Other species, like the native oyster and the quahog, maintain small 
residual subtidal populations even through very low temperature years 
when there is no successful reproduction. It is obvious from Figure 1 
that more than half these species listed are grouped in the center of the 
temperature range, generally between the annual average of 47 and 49° F 
(8.5 and 9.5° C).
Among those species in the center of the temperature range is the 
sea herring. Although a highly significant relationship between sea 
temperature and the abundance and availability of herring is indicated by 
reported landings, there is an even closer relationship between herring 
and lobster in terms of abundance cycles (Figure 2). This relationship 
indicates that both herring and lobster landings may be influenced in 
large measure by the same factors. • Although sea temperature has been 
demonstrated to be of major importance in influencing the catch of both 
species, it is obvious that other factors contribute. In the case of the 
lobster fishery, economic conditions have had measurable effect on fishing 
effort and consequently the percentage of the available supply that is 
caught. The same factor may very well have influenced the herring fishery 
during the economic depression of the fisheries between the two World Wars 
The role of sea temperature in influencing either the abundance or 
the availability of herring is not clear. That the role exists is evident 
from the historic record but whether or not temperature affects critically 
overwinter survival success, food supplies, predation, geographic location 
parasitism, or some other abundance and availability factor has not been
determined.
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Of the 20 highest herring production years, those with reported 
landings in excess of 100 million pounds, all but seven have occurred since 
World War II and annual mean temperature during those 13 years was 8.1° C 
(46.5° F) or higher, ranging to the maximum annual mean of 11.1° C (52.0° F) 
in 1953. Of those post-World War II years prior to 1964, only 1946, 1951, 
1955, and 1961 had reported herring landings of less than 100 million pounds. 
Of these the catch in 1955 was 99 million pounds, with others ranging down 
to the 1961 low of 55 million pounds. Between World War I and World War II, 
only 1928 produced more than 90 million pounds. During other interwar 
years, the catch ranged from 87 million pounds in 1919 to 16 million in 
1938, the smallest catch on record.
Of the ten highest herring landings years, 145 million pounds or more, 
all but one, 1911, occurred after World War II and prior to 1964. The 
mean annual sea temperature was 8.1° C (46.5° F) or higher during all ten 
years (Table 1) .
Table 1
Major Herring Catch Years
Catch in Millions Mean Annual
Year of Pounds Sea Temp. °C °F
1950 186 9.6 49.3
1948 183 8.2 46.7
1911 179 8.3 46.9
1958 171 8.5 47.4
1962 157 8.1 46.6
1957 154 9.4 48.8
1960 152 8.9 47.9
1963 152 8.8 47.9
1949 150 10.1 50.1
1952 • 145 10.1 50.1
Average 163 9.0 48.2
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Six of the ten lowest herring catch years occurred during the econom­
ically depressed and relatively low temperature (45.8° F) interwar years; 
three in the years since foreign vessels have intensively fished mature 
herring stocks off the New England coast.
Table 2
Lowest Herring Catch Years
Year Catch in Millions of Pounds Mean Annual Sea T
°C. °F.
1938 16 7.3 457?
1940 23 7.0 44.6
1971 29 8.7 47.7
1932 32 8.2 46.8
1929 33 7.2 45.0
1970 37 8.9 48.0
1973 37 8.8 47.8
1913 39 8.6 47.5
1934 43 7.6 45.6
1933 44 8.2 47.5
Average 33 •H•00 46.6
Since several of these years had what appear to be optimum sea
temperatures, it is likely that other factors adversely affected the
herring catch, including, in recent years, overfishing of east coast 
stocks.
From the record it appears that optimum temperature, as measured at
Boothbay Harbor, for sea herring abundance and availability ranges from 
an annual mean of 8° C to 10° C, with a median of 9.0° C, virtually 
identical with the optimum for lobster.
Although there is a significantly important relationship between the 
reported catch of herring by Maine fishermen and the reported pack of 
sardines for the period 1900-1967, consisting of 47 years, there is
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evidence (1) that in some years the total catch reported contains many 
herring that are not suitable for canning purposes, (2) that the sardine 
industry is greatly dependent upon Canadian imports during years when the 
Maine catch is inadequate, and (3) that substantial fluctuations in 
landings do not necessarily result in corresponding fluctuations in the 
volume of sardines packed (Table 3).
Table 3
Maine Herring Landings in Millions of Pounds and the____
Pack of Sardines in Millions of Cases for Selected Years
Year
Sardine Pack 
Millions of Cases
Herring Catch 
Millions of Pounds
1946
1949
1943
1928
1929 
1958
1960 
1929 
1924 
1967
1902
1903 
1934 
1965
1961 
1932
3.0
3.0 
2.3
2 . 0  
2 . 0  
2.0 
2 . 0  
2 . 0  
1.8 
1.2 
1.2 
1.2 
1.2 
1.2
.7
80
150
55
92
32
171
152
32
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65
97
101
43
70
55
325
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